IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Osamu MATSUURA, et al. 
Serial Number: Not Yet Assigned 

Filed: December 24, 2003 Customer No.: 38834 

For: FERROELECTRIC CAPACITOR, PROCESS FOR PRODUCTION THEREOF AND 
SEMICONDUCTOR DEVICE USING THE SAME 

CLAIM FOR PRIORITY UNDER 35 U.S.C. 119 

Commissioner for Patents 
P. O. Box 1450 

Alexandria, VA 22313-1450 December 24, 2003 

Sir: 

The benefit of the filing date of the following prior foreign application is hereby 
requested for the above-identified application, and the priority provided in 35 U.S.C. 119 is 
hereby claimed: 

Japanese Appln. No. 2003-002577, filed on January 8, 2003 

In support of this claim, the requisite certified copy of said original foreign application 
is filed herewith. 

It is requested that the file of this application be marked to indicate that the applicants 
have complied with the requirements of 35 U.S.C. 1 19 and that the Patent and Trademark Office 
kindly acknowledge receipt of said certified copy. 

In the event that any fees are due in connection with this paper, please charge our 
Deposit Account No. 50-2866 . 

Respectfully submitted, 
WESTERMAN, HATTORI, DANIELS & ADRIAN, LLP 
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w^mttmrnm^m^ttzmmm.^ (rms) ^ionmw±^^ii5iit 

RMS) 5 n mJ^Tt*^ ^ 2 ?j£ If m#:if t fc^i" Z> Z. t 1 1 & feWM 

[»*^4] immfctf, Pb (Zr, Ti) 0 3 [PZT], SrBi 2 
Ta 2 0 9 [SBT] Rl/B i 4 Ti 3 0i 2 [BIT] h £ ti & If ^ 
1 frb 3 Ov>-ftt^^fEm<7)?^lfm#^^/^>^o 

[M^5] fill5£Mm#Jfrt s \ ^uf7sijy( bm^m^^ir^P b 
(Zr, Ti) O 3 [P Z T]"C* 0 > 2 3i£l§m#:Jf T^;P7TXMf#iS^ 
^^□7^^7^ hMlt H B B «itC$^b$nT4^P b (Zr, Ti) 0 3 [PZT] 

-e * & i it * i ^ <b 4 co v > -r ^ u i <d $m m# * * / < > * 0 

iUt-S-^fO^M^ il?rit#lt, ^2?^S#:lii:, |g-^<7)mSHi3 
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[ft *^ 8 ] -*t o mm m wmm& * m$ $ -£ r * & * * ^ < -> 
**3ft8t me- mtmii £ t hmgniti&mit^fex-mm 1 sasi*#« £ 
mat* £ zm&fawj&^m (Dumvmm 2 mmmfomzmfc-tz z t z$mt~f 

if %> m^&m *t*)V7t* mmm& % &&mm& \zmt $ * * 1**^ 8 hie* 

[»3fc® 10] fill 3ft»mWitf>5£j£j&*, ^r«^JK^$Cffl«l»(M e t 
alorganic Chemical Vapor Deposition; 
MOC VD)SC<t *MT=b*U &2&SMtfl«0;^j&7&*, y * V > ^ifctc «£ 

[0001] 

S5tt«6 * 3M*#§S* K N i" & o 
[0 0 0 21 

Tt±, mrfE?^i§«ff^# o £ x x ~>* zmm-tz ztizx*) ^w§£&* * v k 
/sftst*fr/±»mso«ji l , Kim «b *ifc3fi»m#* 
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Ti) 0 3 [PZT]fOPb^(0^^jii:ffl^^tLt^ao fit, mffESil 

it^%Wm. (MOCVD) fe-kl*i>mhfiX\i*Z>i>** Xf7 -ffj^Vy 

At, lMrfiBW«&*ft^3«Bli« (MOCVD) Stf^fflStiTifco 
Pt, I rf<?)ttl^l rOx (111, 0 < x ^ 2 ) 

TlML/;TltI±C, tulBMOCVD^tcJ: l) P ZT«t#l^f^L 
[0 0 0 3] 

o mfSaMOC VD&tC «fc , I r02/PZT/I rCOffjt^^ 

[0 0 0 4] 

[#rp^t» i ] 

10-173141 -^-^ 
[#^m2] 

#Hfl 2001-144264 

[#!*:£« 3] 
#Hfl 2001-267518 

#M 2002-100740 
[0 0 0 5] 
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[0 0 0 6] 
[I£M £ ftl^rf £ £ # CO 

mm.m*m : tk-tz>tztb<D^WLt lx&, m^-th ami) (#ie2o 
m&mmmK w,T-mtjmMmxm^.Lfzmmm.^ (rms) #ionma±t 

Lfc^Mfi^ (RMS) 7&* 5 nm&TT~&&fg2 5Mm#Jf t £;Tt&o 

^if*fr^r^^^>^ ^*5it^>fris?^ifm#(i, ttria-^^ms^^nt^-Tj 

<^TSPWI±^ffM£*U i£®rt*fflv>lrgE£l Sell 1 SillfmWi 

±^i^it^n, ^®^¥s^iufie^2?iifm#«i:^WL-r^^<7)t:\ mm 2^ 

[0 0 0 7] 

J £X%Z>m$mfe* J r^i' 9 <Dm&1j&Xfr^ |£-*j-<7>«^c£Ut£— o<7) 

^xmm i i *mnwm<»±.^ m 2 &mm®- 
mmmn&ZTFirfti&imikz t z&^ti&m^m^igxmm 2 w&n,wm 

-n<Dmmz&nz>mjj<Dmm (±umm) zfcm?&mizmum2&mmfom 
ii7^7 7^ mm&x $> *) &&mm& *mL%\<*tz*>. m±.umm t mm 2 $ 

[0 0 0 83 
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£NR 2 0 0 3 - 0 0 2 5 7 7 ^- v : 5/ 

«si ^ k & tt £ *#m<w?f #&t±f e«^e l -oaf arc* * o 

[0 0 0 9] 
[0 0 10] 

§£t&*\ flJxJf, (1) P t , Ir, AufOftl, (2) NiCSc, T i 
, V, C r, Mo, Fe, Co, C u, Y, Z r, Nb, Mn, Ta, W, Ir 
RZ/P t (D'ptt < t i> ^ITfLfrnTcX&mijaZtltibn, (3) Ir02> Ru 
02, SrRu03, La2-xSr x CuC>4 (II L, 0 < x ^ 1 ) , 

IrOx (HU 0<xsS2) ^co^mtt^bt?, & t^Wbn&o -tL«bO 
Pb, 0«ttt*Rjhn^Ir^iU», 
[0011] 

I r^ffli/^^i:^ il ria^fliilt^otUv^, Ti, S if 
fE3£Sm# (fl!lx.fi\ PZT) <7)@SfS]t4l^±^<7)||^^^(im^fSii-e*-5><7)/6 ? 
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mm 2 0 0 3 - 0 0 2 5 7 7 ^- v : 6/ 

tfrffiflfJf*Sitf>A#0lfc Ltlt Ir/Ti(Ir:S*150 nm/T i : 
If* 1 0 nmh ^t^itC^tf ibtL^o 

»t&l»IBI r KJ: LTf±. #»CfWRIifc < , g^^DTiiH^ 
■f&Zttf'CZ&fiK Mz.l£. 10-lOOOnmWK, 5 0- 5 0 0 n 

& d <h ri ? T- # £ 0|x.lf, ^ / < y * 'j > & if ri f JfSa K ^ «b *l & 0 
[0 0 12] 

[0 0 133 

--^i?r§f«#s — 

BUKU 1 ffiffimWmte. W^TfttSWMWi (AFM: At omi c Force 
Microscope) TiflbgL/z^SffiS (RMS) 1 0 nmJJllt^i 

o M8E»ia6SI*#»«r«x.«irCVD^UJ: *)WtWLlrh£, 

£ (RMS) f2M#, lOnmJili^^o 
[0 0 143 

jY<Dmj*> t> x+r^ Y(Dmj*> (t~*» t&m&Bto 
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[0 0 15] 

W»CI&i:-CiaM^i-&it* , t?S4* s , tfllxJf. Pb (Zr, Ti) 0 3 [P 

ZT], SrBi 2 Ta 2 09 (SBT) , B i 4 Ti 3 0i2 (BIT) fc^ 

i^o C: tub <7> aS^Sri**: § v\£"tN Pb (Zr, Ti) 0 3[PZ 

T L^ 0 

W-T^Pb (Zr, Ti) 0 3 [PZT]«$tL, l»3B» 2 Bffit*#Ji T 

r^M*5t^«blrfa^n-r^*>r hM&iMSiil;UEfl:$*i*:P b (Z r, 
T i ) O 3 [P ZT]-effM^ttTv^<7)^^ L ^ 0 

[0 0 16] 

mfc<vttnK j: o Mie^ 1 ai8i*#*«TwriBP b (z r , td o 3 [ 

PZT]t*4J»^:ii, 5 0 0t^±«K, 5 0 0 - 7 0 W 
[0 0 17] 

mum i Lti±, m < , gwn^cr®!: 

SKtait^tiS^ #ijx.(2\ ft^ilFfSJftfl|(C hemical Solu 
tion Deposition;CS D)fe, W1l#^b^aMMm(M e t a 
lorganic Chemical Vapor Deposit ion;M 
OCVD)ffi, • I/-f - • f^yya >(P u 1 s e Laser De 

p o s i t i o n ; P LD)ft, V'^YM^ * 'J 
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[0 0 18] 

& It^l^V^, BuffiH 1 5ilf«#©^HuiaP b (Zr, Ti) 03[PZ 
T]-C*&*&£\ BufS^fl-^ LTfi, P bSC***"*, ZrlRfl-*'^, Tig 

[0 0 19] 

iftlfiP bWXt LT(i, #lx.l£, Pb (DPM) 2 * t**^f«b^4o tu 
ISZ rHft^*Xt Lt(i> 1£!lx.{£\ Zr (dmhd) 4 & t*&mf bti&o ffifE 
T i J0M*55T* £ LTti. flUtf, Ti (O-iPr) 2 (DPM) 2 & 

m^P bWMtfX<D : Mw:tLXli^ 0. 0 1-1. 0ml/mi ngS-e^D 
, 0. 1-0. 5ml/mi n^iK, ItffiZ rUfi^^tfi: Ltli, 
0 . 0 1-1. 0ml /m i n Mtitdb •) . 0 . 1 - 0 . 5ml /m i n 
L < , fflET i JBUH-#;*Oitt*fc LTti, 0. 0 1-1. Oml/mi ngUt 
£>>K 0. 1-0. 5ml/mi nTOLv^o 

S^-T-S - **"C # 15!)xJ2\ 1 - 1 0 T o r r ( 1 3 3 - 1 3 3 3 P a ) 

*K 3-7Torr (399-933Pa) jW£ L^ c 
[0 0 2 0] 

Huie^ibti, &*PW^bSSrfflv»Tfi 1 "9 italic 

[002 1 ] 
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mM 2 0 0 3 - 0 0 2 5 7 7 ^- v : 9/ 

-m^m^i-^-tfi-^^^v^^ huIEP b (Zr, Ti) 0 3 [P ZT]<Dm& 

tcf±ii#5 8 0-62 o 0 c*fjt-c&£ 0 

[0 0 2 2] 

fa-rfc^-C^S^ 08x.WT, 10- 1 0 0 0 nmWiU, 5 0-5 0 0 n 

[0 0 2 3] 

--#23ftSIW#*-- 

Huie^ 2 &^%#jb (i, huie^ 1 &mmfom±^fm af M-eas l tz 

(RMS) ^5nm£lTO0, 3nmftT«U, H«fi*jK¥iI 
«rSB»2 5fi»|*#«<0^iii«$ (RMS) rt*5 nm*jgx.&fc, ^^fW^JgH? 
HlffE£2 3l®imWBti, lWrSEAFMt?ai5gL^lB3fi§ (RMS) rt*10nm 

[0 0 2 4] 

oMcit'Cti^^^ mum 2 mmmfemtfM t&p b (zr, to o 3 [ 

[0 0 2 5] 
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r *)v-7 r 7,mmm. * t&zt tfmtT&titfmzmmz* < , mum 1 imm 
i mm&m tmc mM<r>?m £ ffl v ^ c t *m t l v ^ 0 

[0 0 2 61 

lfflSEf& 2 li, La, Sr. Ca, Ba4>^^n^H MS H B a 

fll£l::£lt<i> A+h-f h K K- t: >^Lt^^)P b (Zr, Ti) 0 3 [PZT]t 

ifc, HtjfE^2?^M«#®{i, Nb, B i, Ta, W^t^^n^^-f MH 
|g B B H «3ttci3tt^B-9-^ h IC K-H 0 >^LT^^P b (Zr, Ti) 0 3 [PZ 
T]^Bj££*iTV*£<W#f £ Lw Q 
[0 0 2 7] 

<o %mnte* ; < -> 9 1 l t n , #y x. if, ( i ) tu i i sastsftJB & 

, ^07^^ M!*££fl*a£OP b (Zr, Ti) 0 3 [PZT]-CM$n, ^ 
o|frffiH2 5^M«^^\ 7^^7r^S»f>^D7^*^ hM^ H B H «itU 
$Kfk^tL7tPb (Zr, Ti) 0 3[PZT]«?^ |^n/x*^ hMIS 
B B H f#3ti;^tt^A-t-r MIL a, S rRVC afrbM1RZtl2>^'f*lfrtfF-\z 
yVZtitzMm. (2) ttffgg 1 ^nyxM hMiShP H *ii££' 

nPb (Zr, Ti) 0 3 [PZT]tM^tL, a*ofiHBfc 2 a&8t«fld*ri*, 
7^^7 7Xli^^^n7^^^ hM*NM*i£OP b (Zr, Ti) 0 3 [ 
PZT]«$li, ft^nr^^-f hM^flfii^B+h-f MCNbl^B i <7) 
< t & t^ri* K— kf > ^* $ nfcjgMt, * ^*Sf * Lv^o 
^<7)J; 9 Kffi*B# 2 a&iMMW K K-/n'> h£ K-kf>^-T&.l<!:i;J:oT, 

HUffi±^mHi:|g|| 2 SISI £ <7>#®IC£lt& P b «0^££^J|l:lft^£P 

[0 0 2 8] 

mmm2&mmfamte. mum i^mnw-mtr^mzft&tK ^^urnm 

tLXlt, #lcftUP!li&<. BMltZfcCTm'&miR'f&Z.ttf-Z^&tiK mz-if 
, ft^^ttSiftff (C hemical Solution Deposition 
; C S D)& N ^^H-fb^fflitSKM etalorganic Chemic 
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al Vapor Deposition; MOCVD)ft, • U-*f- 

• t^vv a>(Pulse Laser Deposition ; PLD)ft, 

Zfihlt, llfitffflLti iv^L. 2ftW±£f#fflLTk i <> -tub 
10 0 2 9] 

mrlST^^VTXMf#itOP b (Zr, Ti) 0 3 [PZT]«t 

Pb, La, Ca, Sr) (Zr, Ti) O3 (PLCSZT) (OaitML 
fc&OtL, ^ 'J > lit UA r **X^^/: 0 

<7)f±t}tLXU, l-10Tor r#fftL<, l-3Torr (133-39 
9 P a) j&*J: OfiFi Lv> 0 
[0 0 3 0] 

UtEERT A (Rapid thermal anneal) <D^~? tlfriZ X *Ht 
[0 0 3 1 ] 

t5> ? -C # £ t) s \ Mz. J£\ $tEE R T A (R a p i d thermal anneal) 
x f)±RTA(R a p i d thermal anneal), ^tWIW 
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ity KJfltH: R T A (R a p i d thermal a n n e a 1 ) £fir -9 HtT 

8e# i si»m#:o^BKiaK 4 *) i> s 4o-ioo rsM^Mf^ l < , 5 

0-90 VM&Vffn <£>7^4 »)flP £ L < , 60-80 "CjUST^f "9 <7>7H#Kfcf £ 

BUfiS-MEE R T A (Rapid thermal anneal) 0&f£ i LT 
(4, Mz-t£, 0 . 1 - 1 0 T o r r ( 1 3. 3 - 1 3 3 3 P a ) (D&ftZ: 

BtfSS#EERTA (Rapid thermal anneal) £fT9*l£-K 
l±, suffix 1 3ftRW#ojftKfflJKJ: 0 7 0 - 1 6 0 'Cffiffl-Cfi 1 ? <oimt L 
<, 8 0- 1 2 OTCffiift-Cff d<W4 Lv> 0 
[0 0 3 2] 

# A/iy 9 >; > if K 4 19 suffix 2 Silffi±CMt4 
C i: j&*-C § & o hu ffi* ^ y 9 > ^ffi^F IZ£& «rfE±aU*SO^l£^ft t L T (4 

t tfX* # % #flx_l4\ I r O 2 > Ru02> S r R u O 3 , La2- x Sr x Cu 

o 4 (isu o<x^i-c*4) * ir^mit^m^TW arc* •) > ^tubo^-c 

I r 0 2 rt ? P bOt£fS:=£rttli|HJ-t*||jS^i?>*±fiFi Lv> 0 
[0 0 3 3] 

HfliB_tg&m«OJ¥* i: Ltli, #CWli4&<, gWCSCtiiiMt^: 
t 7& f "C ^jiti\ 1 0 - 1 0 0 0 n mg|{t?* 0, 50-500n m/W 

* Lv>o 

[0 0 3 4] 

tf!)*_(4\ -7°P-^-M> y ^m^-ftfC* 
otU(, H«bSX^ y 9M<Di^K^mmX^^X^ «fc V» U iffit^o 
4v^ 0 
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[0 0 3 5] 
[0 0 3 6] 

mvumxmm 2 immfom zftm-tZo 

Z(Dm&, HufST^«^±tc 5 0 0 TCJSJLL, U£L<lt 500-700 °C-Chu 

mm 1 tmmftm Ltzm, mm 1 sbsiw#»±k 500 e c*M-efris^ 2 

[0 0 3 7] 

^f^&^Tii, Buffi^2?^if«#^±^m)fe±^«®^ffMLT?^ 
t\ HtffS^2?^m#)i*T- : e;U7TXSit#it^^^nyx^^ hMIS H H H «ittc 

dtuiJ: 19. M£±^«®^ffMi-^m^^^^T(imrie^2?^ltm#«^ B H H 

[0 0 3 8] 

*^yT>rLtz&mvm&Mmzft<?x4>£<. z\<nm&, m&mmfo*v< 
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?**75 ? n^ K t £ o t < h ^xmmm^nm^M < & £ - t iwm-? £ %> o 

[0 0 3 9] 

£M1R-t& - fc^-Cl*^ Wilf, ffc^MJ£«(C h e m i c a 1 Sol 
ution Depos i t ionlCS D)&, ^t^JStt^^WBiiSKM e t 
alorganic Chemical Vapor Deposition; 
MOC VD)v£, s*)V7, • V—*f- ■ f^yy 3 >(P u 1 s e Laser D 
eposition;PLD)& V)VV)V^ y 9 'J > ^ftri* <b SIR 

[0 0 4 03 

Huiem i owe* 2 aft»m#«o^^fti: lt, *«&«*t:^ 

^,+Bl#fl(M etalorganic Chemical Vapor Dep 

o s i t i o n ;mocvd)Mk ^Hi5^ifm^S<7)ffM^Jt^frffill 

[0 0 4 1] 

'J >^&K<fc "9MfB^2 3^m^*ffM-r^<7)^$f^ Lv> 0 
[0 0 4 23 

0Ox.tf, EI 1 =t n vV3>Sf i0 0±i:M?^:S 10 2^3 

0±&C, y 9 '1 *) I r j&>t>&£TgR«fli 1 *fa 1 5 0 nmOl?^ 

i:iiMt-?>o TflHtSl-hK, MOCVDftCiiJPb (Zr, Ti 

) 0 3 [PZT]12 aS:ii (J&JH) "t£o JMfclftKJi, iPb (Z r, T i) 
0 3 [PZT]« (AH) ffijftli6 2 0*C-e*»K P b L TP b (DP 
M) 2*0- 37ml/min, Zr/Hft^LTZr (dmhd) 4 £0. 3 1 
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m 1 /m i n N T i WMt LTTi (O-iPr) 2 (DPM) 2^0- 21m 
1 /m i niAL, 5Torr (666Pa) t Ltz 0 Ztib<7)JWM 

fh7kFD77> (THF) M;Wt3%O^JgTi§^£-£-OM£ L, 

mmwiz^imivmm-f&o fir, sdafbs?^fijt£2 6 o o ci:LTjyffiv# 

&JfX*MUTBmm±.tZi/-rV-^y K^LTP^tttt&o Pb (Zr, T 
i) 0 3 [PZT]IOM (J&JH) TOti4 8 o#-e&£ 0 
[0 0 4 3] 

•^U, #<b*i£P b (Zr, Ti) 0 3 [PZT]l2a±C, ^•■;^j>^ 
&£fflv>T#^T^7r^gyflliiOP b (Zr, Ti) 0 3[PZT]£ffM 
-T&o a^tfncti, ^;N'-^B|(7)SAt^fil. 5 kW, ^-f^Ht (P 
b, La, Ca, Sr) (Zr, Ti) O3 X^y ? >; >r^<D^m% 

f-*W<rtOJBE27& 0. 5Pat:K5Et-5o 
[0 0 4 4] 

^tC, t#^ti7tT^;V7 rXMfHi&OP b (Zr, Ti) C>3[PZT]§l2b 
<Ol.\z, ±*|5mii3 LT I r O 2 7 kW-&tffo2 OOnm^^J:^ * 

y y&x^m l , * *> * 5 0 srfttn l £<> 

-€"<9^ litF§E&^m#*^'*v*£#K*tL 7 2 5°CORTA (Rapid 
Thermal Annealing) £1toT, Pb (Zr, Ti) C>3[P 

[0 0 4 5] 

* anww nil nr fig-e* 4 o 

[0 0 4 6] 
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[0 0 4 7] 

0 4t:^tJ: TtC LOCOS (LOCa 1 Oxidation o 
f Silicon) fti:if)y'j3> (Si) IflOO <DmM fStT-frgt 
PI^IU ^^it^S^i-^o fcfc, *^#«ifeifiKU\ LOCOSfe 

[0 0 4 8] 

flfj§ (CMP) feU «t QJlft&*i)lg2 2^I*Wt4o 
^tc, 7 * h 'J v ^'7 7 ^ Mi: J: > Ifl^tl 2 2 t:, y-^/KU>f> 

iltTi Nl^Wit^-tCil), TiliiTi Nlti^^tf 

mz&j&tZo ^fflc, cvDftct^ynry (W) g^ffMt^ 
o CtUCJ:^ ffffi||6&lE2 2±^3>? ? h*--n/rtH?S*«i: 9 y?*7- 

<kiz. itmmmmmm (cmd i«i2 2oiiMt 

, n > 9 9 Y *-;H*HCS*I>&£ titz&MM t9 yyXT^mt£<0 K&^M? 0 
7^*2 4, 2 4 iJ&jR-t&o 
[0 0 4 9] 

15C^tJ:^:, * i; y?fe\zx. 19 I r frhte&TUW&M 1 

SrJSKLfc^ 4 0 0-7 0 0 tCM^ ti^ITSBf S 1 ±t:, MOCVDft 
H<t<9Pb (Zr, Ti) 03[PZT]§2 a£}fcj£U f£P b (Zr, T i) 
0 3 [PZT]/i2 a<7)±tc^/N 0 -7 ^ 'J >^*fetci *K T^e )V 7 7 ^Mfllii £*tt 
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^.Pb (Zr, Ti) 0 3 [P ZT]f2 b Lfcffe. ^T^^7r^M«ii 

^tt^Pb (Zr, T i) 0 3 [PZT]Jf 2 b ±K±SB«fi| 3 *te&ir&o * 
<D^ ril^t^°y^^$}:^L, 7 2 5tORTA (Rapid The 
rmal Annealing) £fr o T\ mt^T^^y r XMtiti&fr t>^n T 
hM*£JI«5iK3£fl:£-i2\ Pb (Zr, Ti) 03mzm&ik-t&o 
[0 0 5 0] 

b (Z r, T i) 0 3 [PZT]I) ZT&WL-tho EI 8 C^-f J: d {£31 

R4±£«m*6&H5 TEOS) *J&£U I*i«:fl:*W«*fift 

(CMP) Igi:T¥Mt4o fit, iS^tJ:^:, )i PMliM 5 -7° 
^yuy?? h£|$£|!SP£-£, T i N/T i*6, W17^)0i:fllIL, -tub 
Ojh^^t^ffS (CMP) £?tv\ 7°7^^Mt^ 0 fo^, HI 0 1:^ 
-Tct^^ R|ft«£^JS1-£fc#, T i N/T i!8, Al§9 (XfiA l -C 
u/f) „ T i /T i NJf 1 O^JlRKJ&JHSrfi 1 ^ J^y?->7$:ft 

e^MffM, fk^w^Mws-a (cmp) m y^rumn, f 

[0 0 5 1] 

-Aiffl^^'J^y^T-y^ f'U^U^ /<V3>, 7 0, J>*, TV, T-'v 

it K^ffi 1" 2> Z t &X*£ h o 
[0 0 5 2] 
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immm] 

[0 0 5 3] 

mmm i ) 

&T<?>£ 9 CLt, m 1 H^i-^if«#^r-V^^>^ 5 0 ^^llfco 
£-f\ y'J3>Sil 0 0±i:M?^;S iO2l3 0±t:, X/-?y*'J> 
?m-£ *) I r^?)=i^TMIl Zffi i 5 o nmOjy^H^ff^LfCo 
[0 0 5 4] 

•JfcK, ttfieT^m® 1 ±tc. MOCVDSlCt 0 P b (Zr, Ti) 0 3 [P 
ZT]M2 a £BJ£ (J») Lfz 0 ^frW^ti, iPb (Z r, T i ) O 3 [P Z 
T]<7>MuUj^i6 2 0t"?*l) , PbMtltPb (DPM) 2*0. 3 7 
ml/min, ZrSHtLTZr ( d m h d ) 4^:0. 31ral/min, T 
iMiLTTi (O-iPr) 2 (DPM) 2*0- 21ml/min|AL 
, Wtmfr&* 5Torr ( 6 6 6 P a ) t Lfz Q c\flh<DWMit, t h 5K Kn 
77> (THF) H * ;l/Jt 3 % ^«JST»» $ -£T $ft L , Wcfefc £ £tft» t 
L fz 0 % L T , SE£Mfc£tf>ia£ *2 6 0tt L TMffiM (THFSlTW 

Ii±'i:yt7-A ? KSr^LTl^iftttfeo Pb (Zr, Ti) 0 3[PZT] 
MMS|f H 1li4 8 0#t Lfco 
[0 0 5 5] 

i^UfcMOCVD-P b (Zr, Ti) C>3[PZ T]12 a £ov*T, Jj§r^- 
iTOISfS^i (AFMlAtomic Force Microscope) i:i 
QMfeLtz0MV>Vtmz. 12 2 KjF Lfcil i) !K -e^BsfflS (RMS) t± 
1 3 nmtibo/: 0 
[0 0 5 6] 

#«btL7tMOC VD-P b (Z r , T i ) O 3 [PZT]I2 a_tK, * 
^'7^ l J>/a^I^t'ffit:T^;V7 7^S«l^tt^Pb (Zr, Ti) 
0 3 [PZT]I d*U±. ^n7X^ hSMSJUSitOA-iM H:La*3mo 
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l%^miT2>) £ffML£ 0 JMfclftUfi, *rCy *fc§F<0$:A«7J{i 1 . 5 kW, 
? —V v V b LX (Pb, La, Ca, Sr) (Zr, Ti) 0 3 J*'* 
•y * U >^^<7)#H^:^iiA r 2f*£JBv>£ 0 >'*n**£EMKLfcft, A 

[0 0 5 7] 

'&btltzT*)\syTXmm&*m-f&P b (Zr, Ti) 0 3 [PZT]W 
Tf^ig^ii (A FM : Atomic Force Microscope) C 
i Offline Lfc^ffiJfflS (RMS) Ii3nmtabo^ 0 
[0 0 5 8] 

^C, l#f)^;7 ; t^7 7Xlii^t^Pb (Zr, Ti) 0 3[PZT] 
12 b<7)±^ ±g&«®3 <b LT I r O 2 £¥<&rt ? &2 OOnmt^^i^a 

* «; imnfo**'^* 5 0 ^f«Lfc 0 fot, 

il^tA^y^^tcitL? 2 5°C<7)RTA (Rapid Thermal 
Annealing) fcff ot^ Pb (Zr, Ti) C>3[PZ T]Bg£, 

[0 0 5 9] 

otmm 1 ) 

HMflini^v^T, MOCVD-Pb (Zr, Ti) 0 3 [PZT]I±t:7^ 
;V7 7Xl»Pb (Zr, Ti) 0 3 [PZT]l^MLtv^^«j:l 
JfctfO 1 t H&K L-CikWJ 1 o?M«#^f * fcflMKLfco 
[0 0 6 0] 

0 3Oig*^C), Jt^JlOMOCVD-P b (Z r, T i) 0 3 [PZT]I 
_tK, 7^^7r^ltj|WPb (Zr, Ti) 0 3 [PZT]i^tLt^^v> 
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temmfe*^^^ 9 1±, 2xio sia^ffiRiE^tc, ^ioq s w^4 o%u 

il^LT^^OCitL, »Jl<?)MOCVD-Pb (Zr, Ti) 03[PZ 

b (Zr, Ti) 0 3 [P ZT]mZGi-&*%W<7)$mmit* J r'*i'?li, Qs 
wOS^MT^ 0 , *0«SO Q s 8 0 %*m&LX& *) > Jt»« 1 KJfr< 

r^##t£«:# L r ^ h z. t *m#> h n tz o 

[0 0 6 1 ] 

mmm 2 ) 

if, LOCOS (LOCa 1 Oxidation of Silicon 
) tti:J:»)y'j3> (Si) I«10 0«:, I^MIHML, * 

j-mmzmfc-rzo m^mmm^, locos&kj: >)MLtu 

[0 0 6 2] 

/kw yimmt*^-rz> h 7>yx^MLfc 0 ^iccvdsi: 

«fc«K y^y^i:lJ;^^iWI2 2MU -toft, ftfW««W 
(CMP) fcKJ: l[)«ni«Uftil2 2^B^WfbLf: 0 

ran Clt n > ^ 7 b * - i^M L, ^iC^/N'-y^'jy^iia^ T 
iIi:T i NMt£M^ffM-f &-£KJ: 19, T il^T i Nl&fc «fc 
IMt^o Affile, c vd&k X 19 * y?7,7-y (w) mZMf&Ltz 
o ^nicJ:«9, §K*&fi!l$l2 21X^3 * h *-;H*3Kap*F« £ * yyxr- 



it^mmnmmm (cmp) ^nio, «wj»*R2 2^i5***mi- 



ttilE# 2 003-3103153 



mm 2003-002577 



^-v: 21/ 



7^*2 4 eMl/: 0 
[0 0 6 3] 

[U 5 o x/n'u/ 9 V >?mz± *) I r tf» <b <& 1 

«JHL*:#, 4 0 0 - 7 0 0 o C^Sn^$n7tl^T^Kiil 0±H. MOCVD 
ffiKJ: *) P b (Zr, T i ) 0 3 [PZT](Oi2 a fcJ&sfcU iP b (Zr, T 
i) 0 3 [ P Z T]l 2 a Oli:^ a' 7 ^ "J > ^t; j: f) , 7^^7 7^111^ 
Pb (Zr, Ti) 0 3 [PZT]12b^ML/:I, f£T^7 TXMffii?) 
P b (Z r, T i ) 0 3 [P ZT]12 b_tK, ±MI3 ^ILt fOf, 
SSlSIWflt^r^^v^^^^L, 7 2 5°C<7)RTA (Rapid Therma 
1 Annealing) £^ToT, Pb (Z r, T i) O 3 [ P Z T]Jg|£, m 

o 

[0 0 6 4] 

<kiz, muz^i-x^iz^ m&m'&it* j r'*i'9<?>i$mizumm4 mz.tf, 

P b (Zr, T i ) O 3 [PZTjl) ZT&J&LtZo lU 8 K^-fJ: n ffc 

(1?Ux.(2\ TEOS) £0J&U iiiSrftfWSMii 
ft (CMP) HmzX^mtLtZo fit, H9JC^i-J:9t3, 1MI5C 
-fy>f^y?? hSB£Hi§P£-£. TiN/Tii6, Wl7<7)II(:tlL, £ft 
<bOffc3*W«ttflfgft (CMP) Srfrw. 77^«U:o @10C 
^ti^C, EftWISr^JKi - *^:*, TiN/Tii8, A119 GOtA 1 - 
Cui) , T i/T i N« 1 OOJKHlfiitSrffv^ 

frofco -e-^m, inRfj£, it^i$»WJ§& (cmp) xe, -/9^«mp 
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tlfZo 

[0 0 6 5] 

#P&&TiWJ£Lrt:^iSffl£ (RMS) ^1 0 nmW±-C^I)f lMfftit 
, R*lSfi»W#»±K^0t$*U BR^-IBI^»«a-C!»l5EL^:^ffitt$ (RMS 
) rt ? 5 nmmT^^^^2^ltm#/l<h^*1-^-<h^#m<!:-r^>?^«#:^-v 

(#ie 5 ) hi »3ttt#«4*. ^n^^f salt Jiflfcs u $ 2 

IS 1 frb 4 <7)V>-f *L^C|fifc<^!/&^«#^^v*o 
(#iB 6 ) $ 2 3ift&tt#V Mt: J: •) , 7^7 7^ Mtfii^ ^o7 

(#127) awraa*. hi^s^so^sjsj: ^so, «erta ( 

Rapid thermal anneal) RZf^f± R T A ( R a p i d t 
hermal anneal) (D^-fti^KX fx t>tl&ttU 6 KgBfcOl&SMt 
#:3r 

(ttSB 8 ) tmmmK Pb (Zr, TO O 3 [ P Z T] , SrBi 2 Ta 2 
O 9 [SBT] RZFB i 4 T i 3 O 1 2 [BIT] ^«bSK$*L*#SS 1 7 

(ftlE 9 ) HI &t£SWl^\ ^7X*0 MlgB H B «iS^Wi-^ P b ( Z r 



tUmE#2 003-3103153 



!&m 2003-002577 



^-v: 23/ 



, Ti) 0 3 [PZT]T^i), ^2^l§m^^\ r^Mtftii^fb^n 
hM*£ B B B {#^^b£*iT&&P b (Zr, Ti) 0 3 [PZT]-e£>& 

(ttffil 0) ^d^^ hm&i&myk^&rtZ>A*r4 M:, l 

a, Sr. B aWC afrbmtRZtiZ> 1 K- tf >^^tLT^^#ffi 1 

9 (D^rtitiHzmm^mn®-* * * 0 

(ttiEl 1) S&l§«#^\ ^nyx*^ hM3£ B B B fitii^i3tt&B-*M M:, N 

b, Ta, W^^B i frbMJRZtiZ 1 K- ^>^£*LT&&ftf£ 1 1 
0 <D^-ftifrl,zUmm&B ir/<y * 0 

(#|£12) -*tO««tC*3tt*^*< Ir0 2 . Ru0 2 ^ S 

r R u O sRXfh a 2 -x S r x C u O 4 (H U 0<x^l"C*£) OV^-ftL 

(ttffi 1 3 ) -#omffiWfcli8t*#*tfe*#S-£-C$: 0 > »— *t*>*«K*m 

2 ?««^^*i^o^ B B B *i#^^-r^#fE 1 1 2 tLjWcsattoBtifc 
o^2$i&t§s#jf ^ifmtt^ 0 om 



tBIE#2 003-3103153 



#$f 2003-002577 



^-v: 24/ 



(#12 is) & i BHBmfcff&tf* 2 awftioM^ <t¥mwm(c 

hemical Solution Deposit i on ; CSD)ft, ^W. 
&Wktt>^%ffi$$ft<M etalorganic Chemical Vapor 

Deposition; MOCVD)& ;^)\>7s • U-*f- • r^vv a >(P 
ulse Laser Deposition;? LD)ft, Wl^^ife, SO* 

am i9) mi mmmQmRwm 2 mmmmn^m^ m&&m<t¥%w 

iftlf (M etalorganic Chemical Vapor Depos 

i t i on ; moc vD)ftc x *)tft>ti, mm i w.i&m (Djtzmtmm 2 

(#IE2 0) g 1 36&mttJB <r>&mK *«4k*^5Cffl*«(Me t a 1 o 
rganic Chemical Vapor Deposition ;MOC 
V D)&fc <fc «5 tf^n> II 2 * 9 «; > «fc frfr 

ft&ftfEl 5^f>l 7OV>T^^C|EfcC0?ilfm#: J r-v^°v^<7)i!iit^?*o 
[0 0 6 6] 

o 
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[IH2] 

@2li, »ll-C^IL/:MOCVD-Pb (Zr, Ti) 0 3 [PZT]I 
<D A F MTilJj^ L ^OTcoM^i^ ZTF-tumMwm^jb Z> o 
[HI3] 

El 3 (4, tJt^Jl tco^lfS^^^/^v^ic^tt^^RiSlIimt 

[BI4] 

#y * mm -r h tz & corona x & o x , w co -v ✓ < > * £ m^-t z> m 

[HI5] 

m 5 (4, ^:|§H^^?«m#:^ */<v* £^1-&^2»#^gco§£i£yn-fexco— 

(Dvtm i^-rmmmm m x & * 0 

[0 6] 

IH 6 (4 „ * -V / * v * £ ^ff & #2»^fi O S£ it 7° n -fe X co - 

ffl * -f & tz tb CO IS m -C & o X > *|£93 CO ?il§K#: * * / <y ? K J. y ^ > >f 

[0 7] 

El 7 (4, #3Pgco$£^Sfl^ ^i'* Sr^-S-^S^aoiijf/n-b^O— 

mzMfcL tz &<ovm * mmm mx $> & 0 
[ins] 

12 814, ^^O^*^^^^v^^^t-^^^eo^it7°n-tX60- 
[H9] 

EI 9 {4 > co Sfi if #S^S cO M it 7° n -te x <7) — 

tfU * M -t * X> coXflU -C * o X , co S6SI ^ y < v * ± ffM L 
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2 4 • • • mforfJ7 
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so- • • $&mmfe*v 
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